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(54) TRACKING CONTROL APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tracking 
control apparatus and method based on a 1-beam 
method which enables adaptively setting of the optimum 



the signal is detected by a signal amplitude detection 
circuit 30 and sent to a coefficient calculation circuit 50 
through an A/D conversion circuit 40 to set a tracking 
servo coefficient K according to the amplitude of the 
NPP signal. A moving value signal CSL of an objective 

lens generated by top hold circuits 65 and 66 and a subtraction amplifier 70 is multiplied by 
the coefficient K using a multiplication amplifier 80 to make a cancel signal, which is 
subtracted from a pushpull signal PP by a subtraction amplifier 99. Thus, the offset of the 
signal PP is cancelled to obtain the optimum tracking error. 



SOLUTION: A difference (E-F) between signals E and F 
and a sum (E+F) thereof from terminals 11 and 12 are 
found by an subtraction amplifier 13 and an addition 



amplifier 14 to find a standardized push/pull signal NPP 
=(E-*)/(E+F) with a division circuit 20. The amplitude of 



servo coefficient for each optical disc. 
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[ 0 0 7 1 ] A7J s^S^P 1 1 1 *3<fctfl 1 2 Kite, T^^tf 

fir, a§fc^y>^i 1 3tij::n^ofi§ ce - 
f) *»t*sn, ;jdj?7>:/i 1 4 -cucin^cDfnfi^ 
(e + f) ^$ns. 

[ 0 0 7 2 ] fit, ^#IeIK 1 2 0 (i, f§^ (E - 
F) (E + F) 7R»IT> fCO^^CDm^T^) 

SaMStlfc^y^a^M (E-F) / (E + 

20 f) &m^MW t &th\E\& i30{ciHSo^*5. ::t 

[ 0 0 7 3 ] m^M^&&®'& 1 3 0 14, l^»tHl^& 1 2 

CCDm^M^&fcBleI?& 1 3 0 Kite, M^bfeft^H*SlHl 
S§ 3 0 CD^^tfiJcb UT^bfct><Otl^«<OIiI»«:fflliS 

c<©fI^3HitfcfcBlEl& 1 3 0 #>£®SH 
tttt. A/D£g||5Ji& 1 4 0 Try^Mfi:«»Sn 
T , fS&J^iiJSi® 1 5 0 (Cl^n^o 

30 [ 0 0 7 4] &&wm\Bi® 1 5 0 ti, h^**>y-*- 

>Zf 1 8 0 fC&& (y-f >) SQffiltt *S£i£*o dCD^ifc 

[ 0 0 7 5] mr^LAcct^tC. 1 tf-AjfclCiStt 

S^yy 3 .7';^K:«k5h77*>^iBlflTli, M^ll/ 
>X 1 2 3 <D&mm ^fcltX?* 7^2OO±07^X^ 
5/ h 2 2 4 ©»«i«K:*i;fc»ft*«#*ffi^T. 

[0076] A'>H/U7^^163^J;r;i64, 
h ty — Jl. K@B 1 6 5 *3 1 6 6 . MlT^^l 

[ 0 0 7 7 ] A7JSS-7-1 6 1^6A^$n^afl§lt 

i 6 sci^n. e-^u^w*-^Hsn*. i*j*ai 

tC, A^IST 1 6 2^bA^$nSdi^(i l /OHA 
X7^^164^^lTh y7**-^ FIslR 16 61: 

50 insn. e— 2 ^ H$n^, fit, n 
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[0 0 7 8] $Lfc. JtE©/OH/U7^;^16 3, 
1 6 4 CDJIj^^cD^L^&i&te, ftx «f X^<D S y 
?<D<y*7*) >^CD/i!&&X&££j 2 2 kHz K^tlX 

[ 0 0 7 9 ] tit, W7>yi70T, hy^- 
^ b\s\& 16 5*6©h*y H $ tlfz a f§^£, 

£o ft**, Htr^bfccfc^f^ ±tscD^i!jaft^c s l 
fcDfccD^T&cDXte&^o 

[ 0 0 8 0 ] fir, y>r >^ i 8 o x, ccd 

^ilfl^CSLC, ^f^cM^m [hIK 1 5 0 XI£^£n 
[ 0 0 8 1 ] fit, ^f7>^190t, mjfacoy^ 

[ 0 0 8 2 ] 08te, %"T4 X>7\ZJ&tfLtStltZV *7)l> 

[ 0 0 8 3 ] mnrntmn $ntM$n 

^c)tf^X^ 3 0 0roh7>^ {y*7)lb7 y 2) 3 
0 1 izmttiZtlZytXtfy b 2 2 4 COIO^CO^^^C 

[0 0 8 4] C^J;^^t^h77^li, ^JtU*, 
ixte, iicoj:^i:^^y;^^l:^2 2 kHz t$ 
0. 116 4 mm(07tiMT-r 

[0 0 8 5] 09lt TW©IS 

NPP = (<i+j) + (k+!)} / (i + j+k+l) 
^h^*>yx5>-fi^TEte, £(TO [ 0 0 9 7 ] 

(4) (5) j£X^*_*>*l£o 

TE = (i + j) + (k+l)| - K(NPP) XCSL 

TE = (i + j) + (k+l)| /(i + j+k+l)-K(NPP)XCSL 
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[0086] c<D&mtkm®& i 3 o wim<Di 

3 0 t mm<D*><DT~&Z>&. V*7)lb^ y 2fr 
6 COM 0 7^ £: Mlft^tij lti§ h ? y 2 V * Zf)Vm # T 

[ 0 0 8 7 ] CCOff^^^^miU^ 130 fC te, 3fc*fc? 
^7-;^6fl)^r>a^H»* {(i + j)-(k+l)} 
Sgfam^ (i + j+k+l) t^A^^ns. 

^a^ifiiiif (e-f) Kffi^L. miammtm 

# (E + F) JCffi^-T^o 
[ 0 0 8 8 ] ^^©^ 12 07IJ, K*7^113^ 

{(i + j)-(k+l)} rt*, lmWT>7l 1 4^^ 
cDff^ (i + j+k+l) -cm&tsti. fofc^o {(i + j) 
-(k+1)} / (i + j+k+l) tfi b *y y^-Jl, Klem 1 3 
2 h HIhIK 1 3 3 <hfci££n£>« 

[ 0 0 8 9 ] fir, by y*-^ 32t^- 
j^b^nrcb yrfmt. # h A*-;H-*IUS§ 1 3 3 X* 

[ 0 0 9 0 ] fit, CCD b ^ y 2V *7)imnTW 

it dc ]y^)i^mm^i 3 stcii^n, f cd^ih*^ 
i/zd c u^;i/#&m£n£>„ 

[ 0 0 9 1 ] SlOlt h7y^^*y;i/fi^TWCOl 

e&«ai^*fc«>©«^«iittffiiiigs 1 3 0 <Dw\<D~m 
^iitt^. 

[0092] :©@»ttt, ^#iu^ 1 2 0 x&*Mt£ 

D CB££[hI& 1 3 6 (Ccfc 0 £ "3" «, flT, 
h z/*-^ 1 33th7 Hl/:!^, 

^f7>7 , 13 7t2M§:<i:l;J:0, DCU^J^ 

mtem 1 3 5 -emmm&mzo z.<D&otz* h^y^- 

* y*-;i/ Hi$2isith77 ^ y;wm^TwcD 

H«I€:#<J&Xfc<J;H. 
[ 0 0 9 3] VK\Z. *%m<D b =7 y*>#fflfflJjfe<Dm 

mvmmiz-D^Tisim-rz. 

[ 0 0 9 4 ] mr&lfc, *&fRiZ»2>b5y*>tfUm 

8ii:*^t, yt^x xtmizmmtuz <t 3 kisses 

±*it«»{k$nfc^-y >-^yjUft^N P PcDJI^M 
<DB!£$cX&£o 

[0 0 9 5 ] C©«M$nfcyyya^i^NPP 
11. J^TCD (3) 5£T^A£n*. 
[ 0 0 9 6 ] 
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TE&'&ZtztblZl*. ytT-i TstmzH P PMSrJfctf)*! 
[ 0 0 9 8 ] fc*3, £0>ttttft£ 5s*7)Vm*i 

n p p <DMmm<D&m\L mmLfc£?\z. bz>y*> 

Tw = {(i + j) + (k+l) }/<i + j + k+l) (6) 
Sfc. 7tf-<7^St:S^©h7 7^>y-9-^«)M H J^Tco (7) j£&fr\Z (8) <£ 0 e> 

Kwte^ * h 5 y ^fi^TW(Dgs&{ir&£><£>-c, n^. 

t£5^ lC*tbT^&CD h ^ y=t>tfJL?-m^TE [0102] 

TE = ((i+j) + (k+l)}-TW (Tw) XCSL (7) 
TE = ((i + j) + (k+l)}/(i+j+k+l)-TW (Tw) XCSL (8) 



[ 0 0 9 9 ] **yjWh5 y >7&&f8.2tljZft7 : 

^X^TH H ^ y X&frVtiVimT* b ? y 

[0100] h 5 ^B^TWIt ^TCD 

(6) ^t^i^ns, 

[0101] 



Jjfclz&O* b? y*>#mW&fto&<D3itLm^<Dffi 
[0 10 3] ^T^^*^§f»n5^y'>ay 

;uft^ p p * h ? y ?m^Tw<Dm 20 

fi^ti^^m^^ 2 3 0 T^ab t>n^»o 
[0 10 4] zmgofiBttli. 7tn^/fy^^ 

(a/d) 92 4 o-ef «>^jns§t:je«$n. 

T<^D3>tfj3.-^2 5 OtCSxO&^nS. 
[0105] C©v<^a3>t!a-^ 2 5 0(i, K 5 

'V yayjUt^P PCDHijiM^fcti^^ 7)V b?y?m 

^Tw<DMi®m\zfoCT * y<i >mwmmz<kr)'&m~? 

5**M 2 8 0 &IHflf5. ±H2c0^ijift < h v-f 30 

o uziy — ? 2 5 0 -xrwmznrz b 5 
loitiK ckw) ytTjxzmizjk&znz 

*-JUKL. 1*-#lllBK«ftbTmiK£tfJ-r<fc 5 tC L 
Tfc<fcH. fit, ««p$tlS1t«-*«»OfiStt, v-f 

[0 10 6] 1 t'-A&lC h 7 y *>??>tz 

(NPP) JtliKw (Tw) 12, X^CDHgtr 

[0107] §kW-& 2 8 0 te, V<^D3>e^-^2 
5 0^^O^>$fii^l:^i;T, CSLif 1:1^- 
Xm&<DmK (NPP) ^Ac^Kw (TW) 

y 7<DttV}U>X<D&W)m3ifzteyty='< 7,5 JKDftX* 

•y hO^fUkfCJ&Cfcm^T**. 50 



[0 10 8] fit, UW^2 9 0 1?. y«r>a^H 

[0109] 01211 ±iB©a*{k$nfc^!y f> ^ ^ 
M^NP P<B«fite«C#T*KwiSa>Seffc£3|-rM# 

[0 110] tc, M&itZtltz^y iszL-7)\,m 

§NP PCDjgiJiMlCJ&CT, If- ^iSKOi^jkt 

[0111] Bl3lt *f69il;:«* K ^ y*>>fMM 
&miz&0. HMStifc/'yi/a^ifNPPSffl 

D — ^ ir — K 

[0112] , Xf-y^SlTIl, ^^--TJXit- 

? ±iz&mmw2tiT^z>ytx7$y Mi, *«h5y* 

[0113] ^IC, Xf7^S2T, 8Etefc£*l/t^iy 

TzZfy ^zl yjUft^-N P P £ A/ D L fcfglC 2 fit ft 
[0114] ^C, Xr77 4 S3t, & ft $ tlfzmfelt 

2nrz7yz/=Lzf)\,mnNPP<Dmmmfr*>* mmub 

y&Ty?. ytT47,>7. b?y*>lfUWJjj£ZSi£<D 

*§?m2tifzmm.iztti,T. b^ y ??n&m&'b£ 

Z> h77^>^l7-i^T^^), fit. CCD-* — # 
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mm&&m&* T&ftmvtzo* ft^^o^ ai/-y 

[0 1151 ^fy^S4T, #ai£nfc1*-# 

temmztzitytT-f *?±<Dytx#y bv&mmizj&c 

^ P3 >\£z.-*mfrz>MW'fZ> C tlz J: Ofr^n 
[0116] fit, XfyyS5t, It-^^^CDM 

pp^sns. c^t, iEoKis$nfccsLi 

y7y^-/;H^P PO^-^-tr^y h & * r >ir JUT 3 <fc 

5 c $ n s o 

[0 117] ^iOflia?), ^T^X^d^lDiM 
[0 118]*C, y*>#fflW%8i 

iz&o. b^ y^mmomm^m^x^-^m 

&Kw&fflw?zm*wumw^miz^^x&m-rz>. 
[oi i9i Hun, *%m\z%z> h?y*r>#mm 

- bX$>Z> 9 

[0120] £1\ Xry^Sl ltft y^-^7X1t 

[0 12 1] Xf^S12T', h ^ 7+>^ 

X^-yF^ h7 v ?\Z <k o\zW®ZtlZ>. C 

(DmzmiZLtzw p Pi^sfcin ppfi^^ffl^th 

[01221*1:, Xfy?S13T, h7y*>^IH 
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fc^OU"*^* — KlHJS&Srffl^TU-^U*-- )Vbm^ 
5A/D^ilf:ilC2M1-§^^^, ^^^t^tlfe 
^jxXJKI^N P P £A/D^&L7c^tC 2 

[0123] xf7^s i ax. ^msn^^* 

^TE^Setl51t-#«SKw^Ittl$ns. £ 

io to<D7^^^ Tstuzm^&^m/n £-r*j: 5 K#at 

7 >.y *>^X^-fI^T*&£. fit, £CD1t--#^& 

ea-^-^iflllc^Dty^fcj; QWiWZfto Zt\z£ 
0*466*15. ±se<Dliifcte, -7^^^K77^ 

[0 124] *»C, Xf7^S15t, UftZtlfz+y- 
20 ^itOllKw^CSLfl^Cig^n^, COCSL 
ft ^ , mmisfz&vlZ* 3t^t!7^7y^Jt«il/> 

[0 125] fit, Xf7^S16T, tf-tf 
|Kw^»$nfc (Kw{££*lfc) CSLiW^y 

30 i7-it^TE^ti^f^0y7 y^m^-w P P^ 
£/&2n£ 0 ±fs<z>Kwf&£nfccsL{§^fcD 

[0126] j^±(D^ntCcfc o , h ^ vtmn 

(om^u^ji^m^x b ? y *>?- j &-x<Dmm*WLfe 

[oi2 7] &±®.mi,fz*&m<DmM<Dfcmx 

«, B16 K:^^0>3t^^JC*5^T«ttttl« 2 2 5 $^ 
^, 05 ^1 6<DytfeM%%2 13, 2 1 5CDJ;^ 

iz* *f^x^-eK»$nttfc*x#5/ha)i@@»f 
t^7>^^ 2 ^tc^tt^ct 5 Kft«ttma<EBsnfc£ft 

[0128] 

50 [¥£m<D$)M} *5£miZ<ktl\,t* zf yis^Zf^m^O)* 
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[0®0>f§f i£&lfcl?l] 

^t~0T&£o 
[02] TPPi§CO^Tift^t5fci«)O0T*5. 

[04] ±f2<Dm^JI^&ft0&{C£H> S y 

[05] Mjk$nfc^7*>i^m^NPP(oi<i$ 

[06] ±gE©«^#tti®fc<DDC|8fcSlBl&© — 

[07] h^y *>tffflwmm<ow\v>mtii 

[08] 7)V b ? v 2 lCO^Tift^T^fc66O0T 
[09] 0*7)l> h 5 vZm^<DUii&&%i\ti'?Z>tzSb<» 
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fg « tt ffl HI SS <D - #J £ ^ T 0 T * £ . 
[010] «^*y^h^!y^«^TWO«4i€:«ai-r* 

fe^oft^ji^^m©^^s'j(o-^j^^-r0-c^a. 
[01 i] h ^y + >^iBow^&&jgffl-r 

[012] a»fcsnfc?y is=Lzf)imm* p p<omm 

[013] *^^lCi5h7 7 + >^i^^iCj;0, 
10 ^t&fk^n^^u/ :/;Ki^N P P Sr/aHTIf-*^ 

[014] *^^fc^^ h77 + >^H^i:cfcO, 

[015] 1 tf-A^CctO N77 + >yX7-fl^5: 

% & ct ? tc $ rtrzft^ My $ y y 7<Dyt¥m<D-mz^ 
20 [016] ±iB<z>7t^^fcffl^e>n-57tttai«©S7ieffi 

[flF^<Dl&93] 

11, 12 ATjiS^, 1 3 
MW7>Zf. 2 0^^®?S, 
4 0 A/D^&[5m. 
6 5,6 6 h ry^3f>- 



>y> 1 4 

3 0 fl^M^^ffiS 
5 0 it ft lift til (si 

■)v vmm. 70, 7i 
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9 9 mTJ^^F 



[0 1 ] 



[0 2 ] 




j+^E-F=PP 



T 

66 




TPPM 



TOP U-u* 



» Iff 



[06] 





imsi 




( 13 ) 



¥11-66579 



(r+j>-(k+i) 

(i+j+k+l) 



(r+JMk+i) 



CSL« 



120 




120 

4 



[09] 
132 




134 
TW 




135 



153 



[010] 



136 

— 5 — 



X2 



137 




135 

L 



[Bill 



230 



7s<aa*f|+PP 

ttfctt 



„ ij p p 

rw 1 tW 



240 



KM 

PP-K(NPP)XCSL 
PP-WCTW)xCSL 



^290 



K(NPP)xCSL 
W(TW)XCSL 



rK{NPP) 
Ikw(tw) 



-280 



—250 



-255 



m i 3] 









NPPH#<D«ffl* 

tittb 







S1 



tt«;*n*NPRI^ 













Kffi#nteCSLS#* 
PPl^**** 



S2 



S3 



S4 



S5 



[012] 



0.7 
0.68 
0.66 
0.64 
* 0.62 
f 0.6 
i 0.58 
0.56 
0.54 
0.S2 
O.S 



0.6 



0.65 



0.7 



0.75 



0.8 



0.85 



0.9 



0.95 



( 14 ) 



IfBfl 1 ? 1 1-665 



[014] 



( ate ) 



7* 



I 



I 



KwfcSitfcCSUI-** 



I 



C«l3 



• S11 



S12 



S13 



S14 



S15 



S16 



212 




210 



215 213 



212a 217 



:l>-V?-f*-F 221 : ^b-x^O* 



[I3 1 6 ] 




(b> 




